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The crystral structure of tris(tetra-n-butylammonium) hydrogen hexahydroxidoplatinate(IV) [hexahydrogen -hexamolybdoplatinate(IV)] pentadecahydrate, (C 16 2À anions through strong hydrogen bonds (OÁ Á ÁO = 2.45-2.62 Å ) to form a linear polymer in the crystal.
Structure description
Anderson anions, where an octahedral XO 6 unit is surrounded by a planar M 6 O 18 ring, have traditionally been divided into two groups (Blazevic & Rompel, 2016) . In type A, none of the O atoms in the structure is protonated. In type B, on the other hand, all six triply bridging 3 -O atoms are protonated. However, the discovery of [H 4.5 PtMo 6 O 24 ] 3.5À (Lee & Sasaki, 1984) and [H 3 PtW 6 O 24 ] 5À (Lee et al., 1983) , together with a report of protonated [IMo 6 O 24 ] 5À (Honda et al., 2007) , which is considered typical type A Anderson anion, rendered this distinction blurred, if not meaningless. Many different Anderson-type molybdoplatinates of different degrees of protonation have been reported since the initial discovery of Lee and Sasaki (Lee & Sasaki, 1987, 1994; Lee, 1988 Lee, , 1994 Lee & Joo, 2000 , 2004 , 2006a ,b, 2007 , 2010 Day et al., 2009; Joo et al., 2015a,b 2À was observed in four occasions, but only four out of six 3 -O atoms are protonated in all of them (Lee, 1994; Lee & Joo, 2006a ,b, 2010 .
Tris(tetra-n-butylammonium) hydrogen hexahydroxoplatinate(IV) [hexahydrogen -hexamolybdoplatinate(IV)] pentadecahydrate crystallizes in the space group C2/c. 2À anions in the crystal. They are depicted in Fig. 1 . One of them (anion A) is centrosymmetric and the other (anion B) has a twofold symmetry. No significant structural difference other than the crystallographic symmetry is observed between these two anions. All six 3 -O atoms that bridge the central Pt atom of the Anderson anion with the Mo atoms are protonated, and all bonds between Mo and 3 -O atoms are anomaluosly long ( 2À anions, and they form a hydrogen-bonded polymer in the crystal (Fig. 2) . The hydrogen bonds that hold Figure 1 The structures of (a) anion A and (b) anion B with the atom labelling and displacement ellipsoids at the 50% probability level. Table 1 Selected bond lengths (Å ). 
Figure 2
The hydrogen-bonded polymer formed by [H 6 Table 2 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
To a solution of H 2 Pt(OH) 6 (0.85 g, 2.8 mmol) in 15.9 ml of aqueous 0.40 M (n-C 4 H 9 ) 4 NOH (6.4 mmol) was added 2.45 g (15.1 mmol) of H 2 MoO 4 . The mixture was stirred for 24 h, after which time the solid left undissolved was removed by filtration. Pale-yellow crystals started to form after allowing the filtrate to stand for several weeks. Δρ min = −1.14 e Å −3
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 2-were located from the difference Fourier syntheses. Their positional parameters were refined with the restraint that O-H distances to be 0.82 Å and their isotropic displacement parameters were fixed to 1.5 times the equivalent isotropic displacement parameters to the oxygen atoms to which they attach. The hydrogen atoms of the water molecules of crystallization and the proton that is required by the charge neutrality condition were not located, the situation of which is frequently observed in polyoxometalate crystals. The tetrabutylammonium cation labeled as N1 and C1-C16 is disordered over three groups. The second most dominant group, labeled as N1B and C1B-C16B differs from the most dominant group (N1A, C1A-C16A) only at one terminal methyl group, labeled as C12B (and, consequently, hydrogen atoms on C11 and C12); and the other N and C atoms are at the same positions as those of the most dominant group (N1A, C1A-C16B). Due to the restriction of the SHELX PART command that do not allow nesting of disorder groups, N1B, C1B-C11B and C13B-C16B were given independent labels and their atomic parameters were fixed to those of N1A, C1A-C11A and C13A-C16B by using SHELX EXYZ and EADP commands. The least dominant group (N1C, C1C-C16C) is severely overlapped over the other groups and therefore DFIX and DANG restraints were applied to establish stable refinement. Another disorder is observed at the gamma C atom (C47A and C47B) of another tetrabutylammonium cation (N3 and C33-C48). The disorder of the corresponding terminal (or delta) C atom (C48) was not resolved. This unresolved disorder may account for somewhat large Hirshfeld difference between C47A and C48, to which an Alert level C was issued. Isotropic displacement parameters were applied to non-dominant components of the disordered atoms. Other non-hydrogen atoms were refined with anisotropic displacement parameters. 
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